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©  The  invention  relates  to  a  two-piece  disposable  surgical 
instrumentfor  collecting  tissue  cells  for  use  as  specimens  for 
cytological  diagnosis,  in  particular,  the  detection  of  cancer  of 
the  cervix  and  uterus. 

Each  part  of  the  instrument  is  moulded  from  thermo- 
plastic  material.  One  part  consists  of  a  barrel  having  a  re- 
duced  end  having  two  finger  rings  at  the  other.  The  reduced 
end  has  a  pair  of  scraping  blades,  portions  of  which  serve  as 
forward  walls  of  cell  collection  areas. 

The  remaining  part  of  the  instrument  consists  of  a  plun- 
ger  slidable  within  the  barrel  and  having  a  thumb-grip,  the 
plunger  being  capable  of  collecting  and  ejecting  cells  from 
the  barrel  and  obtained  from  a  different  area  of  the  cervix  to 
those  areas  from  which  the  pair  of  blades  obtained  their 
cells. 
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  The  invention  relates  to  a  two-piece  disposable  surgical 
instrument for collecting  tissue  cells  for  use  as  specimens for 
cytological  diagnosis,  in  particular,  the  detection  of  cancer  of 
the  cervix  and  uterus. 

Each  part  of  the  instrument  is  moulded  from  thermo- 
plastic  material.  One  part  consists  of  a  barrel  having  a  re- 
duced  end  having  two  finger  rings  at  the  other.  The  reduced 
end  has  a  pair  of  scraping  blades,  portions  of  which  serve  as 
forward  walls  of  cell  collection  areas. 

The  remaining  part  of  the  instrument  consists  of  a  plun- 
ger  slidable  within  the  barrel  and  having  a  thumb-grip,  the 
plunger  being  capable  of  collecting  and  ejecting  cells  from 
the  barrel  and  obtained  from  a  different  area  of  the  cervix  to 
those  areas  from  which  the  pair  of  blades  obtained  their 
εells. 



It  is  known  from  my  Canadian  Pa len t  No.   614, 878  which 

issued  on  February  21st  1961,  to  provide  a  s u r g i c a l   i n s t r u m e n t  

( h e r e i n a f t e r   termed  "the  p a t e t e d   i n s t rumen t" )   for  c o l l e c t i n g  

t i s s u e   c e l l s   for  use  as  specimens  for  c y t o l o g i c a l   d i a g n o s i s ,   i n  

p a r t i c u l a r ,   the  d e t e c t i o n   of  cancer  of  the  cervix  and  u t e r u s .  

While  the  pa ten ted   i n s t rumen t   has,  in  al l   r e s p e c t ,   been 

admirable   for  the  above  purpose,   one  of  the  major  d rawbacks  

accompanying  the  use  of  m e t a l s  -   even  s t a i n l e s s   s t e e l  -   i n  

s u r g i c a l   i n s t r u m e n t s   is  the  abso lu te   n e c e s s i t y   of  s t e r i l i z i n g   the  

i n s t r u m e n t s   between  uses.  Fur thermore,   the  i n s t r u m e n t s   must  a l s o  

be  s t e r i l i z e d   immediate ly   p r io r   to  use.  The re fo re ,   it  is  o f t e n  

necessa ry   to  s t e r i l i z e   the  same  ins t rument   t w i c e  -   once  a f t e r   use ,  

to  prevent   the  spread  of  b a c t e r i a   in  surgery ,   and  a g a i n  

immediate ly   p r io r   to  use  to  ensure  that   the  p a t i e n t   is  not  exposed  

to  any  ex t raneous   source  of  b a c t e r i a .  

It  is  t h e r e f o r e   necessa ry   to  mainta in   h igh ly   s p e c i a l i z e d ,  

expensive  s t e r i l i z a t i o n   equipment  in  a  surgery ,   if  m e t a l  

i n s t rumen t s   are  to  be  used.  It  is  also  neces sa ry   to  main ta in   a 

supply  of  these  expensive  i n s t rumen t s   to  ensure  the  smooth 

o p e r a t i o n   of  a  s u r g e r y .  

Another  drawback  p a r t i c u l a r l y   a s s o c i a t e d   with  known 

m e t a l l i c   u t e r i n e   ce l l   c o l l e c t i o n   ins t ruments   is  the  d i f f i c u l t y   in  

ensur ing   that   the  rubber  scal  ing  rings  of  the  p lunger   and  t he  

sur rounding   m e t a l l i c   areas  are  p rope r ly   s t e r i l i z e d .   These  r i n g s  

must  also  be  p e r i o d i c a l l y   rep laced   because  of  w e a r .  

I  have  found  that  by  u t i l i z i n g   t h e r m o p l a s t i c   m a t e r i a l   i n  

the  manufacture   of  u t e r ine   cel l   c o l l e c t o r s ,   it  is  p r a c t i c a l   to 



manufac tu re   d i s p o s a b l e   cell  c o l l e c t o r s ,   which  are  s t e r i l i z e d   and 

sea led   in  an  u l t r a - c l e a n   environment .   The examining  phys i c i an   i s  

then  able  to  remove  the  p r e - s t e r i l i z e d   ins t rument   from  i t s  

c o n t a i n e r ,   use  i t ,   and  d ispose   of  i t ,   without   being  concerned  t h a t  

the  used  i n s t r u m e n t   will   e i t h e r   spread  b a c t e r i a   in  the  surgery   o r  

pass  any  communicable  d i sease   to  the  next  p a t i e n t .   The  use  o f  

such  p l a s t i c   m a t e r i a l s   in  manufac tur ing   a  u t e r i n e   ce l l   c o l l e c t o r  

the reby   serves   not  only  to  ensure  complete  and  uniform  c l e a n l i n e s s  

of  the  c e l l  c o l l e c t o r ,   but  also  compensates  for  the  i n e f f i c i e n c i e s  

and  time  involved  in  i n - s u r g e r y   s t e r i l i z a t i o n ,   and  the  o n e r o u s  

p o s s i b l i l i t y   tha t   a  p h y s i c i a n ' s   s t e r i l i z a t i o n   equipment  m igh t  

m a l f u n c t i o n .  

The  o b j e c t   of  the  p re sen t   i n v e n t i o n ,   t h e r e f o r e ,   is  t o  

p rov ide   such  a  s u r g i c a l   i n s t rumen t   that  wil l   overcome  the  above 

d i s a d v a n t a g e s   and  yet,   will   be  r e l a t i v e l y   i nexpens ive   t o  

manufac tu re   and  of  simple  c o n s t r u c t i o n .  

Accord ing ly ,   the  p resen t   i nven t ion   r e l a t e s   to  a  s u r g i c a l  

i n s t r u m e n t   for  c o l l e c t i n g   t i s s u e   c e l l s   for  use  as  specimens  f o r  

c y t o l o g i c a l   d i a g n o s i s ,   said  ins t rument   being  of  the  type  having  an 

e longa ted   b a r r e l   provided  with  a  pair   of  e x t e r i o r   sc rap ing   b l a d e s  

the  l o n g i t u d i n a l   axes  of  which  extend  s u b s t a n t i a l l y   normal  to  one 

ano the r ,   and  a  p lunger   s L i d a b l e  w i t h i n   said  b a r r e l ,   said  b l a d e s  

and  said  p lunger   being  u t i l i z e d   for  said  c o l l e c t i o n ,   c h a r a c t e r i z e d  

in  tha t   (a)  the  ins t rument   is  d i s p o s a l e ,   being  formed  from 

t h e r m o p l a s t i c   m a t e r i a l ;   (b)  the  l o n g i t u d i n a l   axis  of  the  s c r a p i n g  

edge  of  one  of  said  blades  extends  at  an  angle  of  between  14  and 

16  to  the  l o n g i t u d i n a l   axis  of  the  sc rap ing   edge  of  the  r e m a i n i n g  



Figure  11  is  an  a l t e r n a t i v e   embodiment  of  the  b a r r e l  

member. 

Refe r r ing   to  the  drawings,   the  i n v e n t i o n   b a s i c a l l y  

c o n s i s t s   of  two  components  i . e .   an  e longa ted   b a r r e l   member  shown 

in  some  d e t a i l   in  Figures  1  to  4  and  a  plunger  member  shown  in  

some  d e t a i l   in  Figures  5  to  7  and  9,  both  members  being  formed 

from  t h e r m o p l a s t i c   m a t e r i a l .  

Refe r r ing   s p e c i f i c a l l y   to  Figures   1 to  4,  the  e l o n g a t e d  

b a r r e l   member  or  cy l inde r   10  has  i ts   i n t r a c e r v i c a l   po r t ion   11 

c o n s i d e r a b l y   reduced  in  diameter   and  is  provided  with  a  f i r s t   o r  

e n d o c e r v i c a l   scraping  blade  ( i n d i c a t e d   g e n e r a l l y   at  13)  e x t e n d i n g  

th roughou t   i t s   length  having  a  l o n g i t u d i n a l   axis ,   said  f i r s t   b l a d e  

g r a d u a l l y   merging  into  a  second  or  po r t io   v a g i n a l i s   s c r a p i n g  

blade ,   i n d i c a t e d   g e n e r a l l y   at  14,  p r o j e c t i n g   from  ad j acen t   t h e  

d i s t a l   end  of  the  ba r r e l   10.  The  o p e r a t i v e   edge  15  (shown  more 

c l e a r l y   in  Figure  3a)  of  the  f i r s t   blade  13  extends  p a r a l l e l   w i t h  

the  l o n g i t u d i n a l   axis  of  said  d i s t a l   end  11  whereas  the  o p e r a t i v e  

edge  16  of  the  second  blade  14  extends  at  an  angle  of  between  14 

and  16  (F igures   1  -  3 )   to  the  l o n g i t u d i n a l   axis  of  blade  14  and 

is,  in  fac t ,   p r e f e r a b l y   at  an  angle  of  1 5 .  

As  will   be  seen  more  c l e a r l y   from  r e f e r e n c e   to  Figures  3 

and  3a  the  o p e r a t i v e s   edges  15,  16  of  the  sc rap ing   blades  13,  14 

r e s p e c t i v e l y ,   each  serve  as  a  forward  boundary  wall  of  an 

a s s o c i a t e d   cel l   c o l l e c t i o n   area,   15a,  16a  r e s p e c t i v e l y ,   t h e  

purpose  of  which  will   be  desc r ibed   h e r e i n a f t e r .   The  l o n g i t u d i n a l  

axes  of  the  blades  13  and  14  extend  s u b s t a n t i a l l y   normal  to  one 

a n o t h e r .  



blade  so  as  to  obta in   maximal  approx imat ion   of  the  c u t t i n g   edge  o f  

said  one  blade  to  the  medial  por t ion   of  the  po r t i o   vagina l  i s   t h a t  

communicates  with  the  endocerv ica l   canal ;   and  (c)  the  d i s t a l   end 

of  the  b a r r e l   is  inwardly  curved  towards  i t s   i n t r a c e r v i c a l   p o r t i o n  

so  as  to  accommodate  that   por t ion   of  said  por t io   v a g i n a l i s   in  

f r i c t i o n a l   c o n t a c t   t h e r e w i t h .  

The  i n v e n t i o n   is  i l l u s t r a t e d ,   by  way  of  example,  in  t h e  

accompanying  drawings  in  which:  

Figure  1  is  a  l o n g i t u d i n a l   view  of  the  b a r r e l   member; 

Figure   2  is  a  plan  view  of  Figure  1; 

Figure  3  is  a  d e t a i l e d   view,  on  an  en la rged   sca le ,   of  t he  

d i s t a l   end  of  the  b a r r e l   member; 

Figure  3a  is  a  d e t a i l e d   c r o s s - s e c t i o n ,   on  an  e n l a r g e d  

s c a l e ,   of  one  of  the  sc rap ing   b l a d e s ;  

Figure  4  is  an  end  view  of  Figure  3; 

Figure  5  is  a  l o n g i t u d i n a l   view  of  the  p lunger   member; 

Figure  6  is  a  t r a n s v e r s e   s e c t i o n ,   on  an  en larged  s c a l e ,  

taken  on  the   l ine   VI -   VI  of  Figure  5; 

Figure  7  is  a  d e t a i l e d   view,  on  an  en la rged   sca le ,   of  t h e  

d i s t a l   end  of  the  p lunger   member: 

Figure  8  is  an  a l t e r n a t i v e   embodiment  of  the  p l u n g e r  

member; 

Figure  9  is  a  l o n g i t u d i n a l   s e c t i o n  o f   the  a s s e m b l e d  

i n s t r u m e n t ;  

Figure  10  i s  a   d iagrammatic   view  of  the  s u r g i c a l  

i n s t r u m e n t   and  i t s   r e l a t i o n   to  the  cervix   during  c o l l e c t i o n   o f  

t i s s u e   c e l l s ;   and 



It  will  also  be  seen  that  the  d i s t a l   end  of  the  ba r r e l   10 

is  inwardly  curved,  as  at  17,  towards  said  i n t r a c e r v i c a l   p o r t i o n  

11.  Moreover,  said  proximal  and  of  the  ba re r l   member  10  i s  

provided  with  a  p a i r   of  d i a m e t r i c a l l y   opposed  f i n g e r - r i n g s   18.  

Refe r r ing   now  to  Figures  5 -  7 which  i l l u s t r a t e   t h e  

p r e f e r r e d   form  of  the  plunger  member,  i n d i c a t e d   g e n e r a l l y   at  20, 

i t s   major  length  has  a  c r o s s - s e c t i o n   which  is  s u b s t a n t i a l l y  

c ruc i fo rm  in  c r o s s - s e c t i o n   which  can  be  more  e a s i l y   seen  from 

Figure  6.  The  d i s t a l   end  of  the  plunger  member  20  is  p r o v i d e d  

with  a  s l i g h t l y   domed  plunger  head  21  which  is  adapted  to  be  i n  

s l i d a b l e   f r i c t i o n a l   con tac t   with  the  inner  pe r i phe ry   of  the  b a r r e l  

member  10  while  i ts   proximal  end  is  provided  with  a  thumb-gr ip   22. 

If  d e s i r e d ,   the  major  length  of  the  plunger  member  20  could  be  o f  

s u b s t a n t i a l l y   t r i a n g u l a r   c r o s s - s e c t i o n   as  is  shown  in  Figure  9 .  

The  comple te ly   assembled  s u r g i c a l   i n s t rumen t   is  shown  in  

p a r t i a l   l o n g i t u d i n a l   s ec t ion   in  Figure  9 .  

The  o p e r a t i o n   of  the  i n s t rumen t   is  such  that   t he  

examining  phys i c i an   f i r s t   exposes  the  cervix  with  a  v a g i n a l  

speculum.  The  d i s t a l   end  of  the  ins t rument   is  then  i n s e r t e d   i n t o  

the  vagina  so  that   the  end  por t ion   11,  as  well  as  the  f i r s t   b l a d e  

13,  is  loca ted   within  the  c e r v i c a l   canal  of  the  u t e rus ,   the  s a i d  

end  po r t ion   11  being  a d j a c e n t   to  the  i n t e r n a l   os  of  the  c e r v i x .  

At  the  same  time,  the  second  blade  14  is  thus  loca ted   ad j acen t   t o ,  

and  gen t ly   engaging,   the  por t io   vaginal  i s   of  the  c e rv ix .   The 

phys i c i an   then,  as  was  the  case  in  the  pa tented  i n s t r u m e n t ,  

r o t a t e s   the  instrument.   forming  the  sub jec t   of  i n s t a n t   a p p l i c a t i o n  

c lockwise   through  360  with  cont inuous   p ressure   upon  the  e n t i r e  



wall  of  the  c e r v i c a l   canal  and  the  vaginal  po r t io   so  that  t he  

o p e r a t i v e   edge  15  of  the  f i r s t   blade  13  ob ta ins   a  c o m p r e h e n s i v e  

sampling  of  c e l l s   from  the  endocervix   which  arc  depos i t ed   on  c e l l  

c o l l e c t i o n   area  15a.  S imu l t aneous ly ,   the  o p e r a t i v e   edge  16  of  the  

second  blade  14  ob ta ins   a  r e p r e s e n t a t i v e   sampling  of  c e l l s   from 

the  squamocol umnar  j unc t ion   and  the  ad jacen t   su r face   of  the  p o r t i o  

v a g i n a l i s   and  which  c e l l s   arc  depos i t ed   on  ce l l   c o l l e c t i o n   a r e a  

16a.  Immedia te ly   p r io r   Lo  the  complete  wi thdrawal   of  the  

i n s t r u m e n t ,   the  o p e r a t o r   suddenly  a p p l i e s   t r a c t i o n   to  the  p l u n g e r  

member  20  by  means  of  the  thumb-gr ip   22,  whereby  the  domed  p l u n g e r  

head  21  sucks  c e l l u l a r   debr i s   and  mucus  from  the  u t e r i n e   c a v i t y  

above  the  level   of  the  i n t e r n a l   os  of  the  cervix  into  the  i n t e r i o r  

of  the  i n t r a c e r v i c a l   po r t ion   11  of  the  b a r r e l   member.  Figure  10 

shows  d i a g r a m m a t i c a l l y   the  p o s i t i o n   of  the  i n s t rumen t   and  i t s  

r e l a t i o n   to  the  u te rus   and  cerv ix   when  samples  are  r e q u i r e d   to  be 

taken  from  the  three   l o c a t i o n s   just   m e n t i o n e d .  

After   the  ins t rument   has  been  withdrawn  from  the  p a t i e n t ,  

the  plunger   20  is  depressed  f o r c e f u l l y   so  that  i ts   domed  head  21 

e j e c t s   the  said  c e l l u l a r   deb r i s   from  the  ba r r e l   to  enable  a  smear  

to  be  made  and,  of  course,   the  said  s c r ap ings   are  removed  from  t h e  

c o l l e c t i o n   areas  15a  and  16a  so  as  to  enable  s i m i l a r   smears  to  be 

made  when  they  are  dropped  into  a  f i x a t i v e   s o l u t i o n   and  p r e p a r e d  

for  c y t o l o g i c   e x a m i n a t i o n .  

Although,  blades  13  and  14  are  shown  in  Figures   1 - 4   and 

9  and  10  as  n o n - s e r r a t e d ,   if  d e s i r e d ,   t h e i r   o p e r a t i v e   edges  may  be  

s e r r a t e d   as  is  shown  in  g r e a t e r   d e t a i l   in  Figure  11. 

From  expe r i ence ,   it  has  been  fourd  that   the  p r e f e r r e d  



angle  of  15  of  the  second  blade  14  approximates   far  more  to  the 

na tu ra l   sur face   angle  or  contour  of  the  por t io   v a g i n a l i s   than  d i d  

that   of  the  s i m i l i a r   blade  of  the  patented  ins t rument   thus  g i v i n g  

a  much  improved  sur face   engagement .  

The  i n s t rumen t   is  p r e f e r a b l y   moulded  from  any  s u i t a b l e  

t h e r m o p l a s t i c   m a t e r i a l   such  as,  for  example,  both  high  and  low 

d e n s i t y   p o l y e t h y l e n e ,   or  po lyp ropy lene ,   or  a c r y l o n i t r i l e -  

b u t a d i e n e - s t y r e n e   (A.B.S.  r e s i n ) ,   r u b b e r - m o d i f i e d   p o l y s t y r e n e ,  

c e l l u l o s e   a c e t a t e ,   or  c e l l u l o s e   a ce t a t e   b u t y r a t e .  



1.  A  s u r g i c a l   ins t rument   for  c o l l e c t i n g   t i s sue   c e l l s   for  use 

as  specimens  for  c y t o l o g i c a l   d i a g n o s i s ,   said  i n s t rumen t   being  o f  

the  type  having  an  e longated   ba r re l   provided  with  a  pair   o f  

e x t e r i o r   sc rap ing   blades  the  l o n g i t u d i n a l   axes  of  which  e x t e n d  

s u b s t a n t i a l l y   normal  to  one  another ,   and  a  plunger   s l i d a b l e   w i t h i n  

said  b a r r e l ,   said  blades  and  said  plunger   being  u t i l i z e d   for  s a i d  

c o l l e c t i o n ,   c h a r a c t e r i z e d   in  t h a t :  

(a)  the  i n s t rumen t   is  d i s p o s a b l e ,   being  formed  from 

t h e r m o p l a s t i c   m a t e r i a l ;  

(b)  the  l o n g i t u d i n a l   axis  of  the  sc rap ing   edge  of  one  o f  

said  blades  extends  at  an  angle  of  between  14  and  16  to  t he  

l o n g i t u d i n a l   axis  of  the  sc rap ing   edge  of  the  remaining  b l a d e  

so  as  to  obta in   maximal  approx imat ion   of  the  sc rap ing   edge  o f  

said  one  blade  to  the  medial  po r t ion   of  the  p o r t i o   v a g i n a l i s  

t ha t   communicates  with  the  e n d o c e r v i c a l   canal ;   and 

(c)  the  d i s t a l   end  of  the  b a r r e l   is  inwardly  curved  t o w a r d s  

i t s   i n t r a c e r v i c a l   por t ion   so  as  to  accommodate  that   p o r t i o n  

of  said  p o r t i o   v a g i n a l i s   in  f r i c t i o n a l   con t ac t   t h e r e w i t h .  

2.  An  i n s t rumen t   according  to  Claim  1  wherein  the  o p e r a t i v e  

edge  of  each  said  blades  serves  as  a  forward  boundary  wall  of  an 

a s s o c i a t e d   ce l l   c o l l e c t i o n   a r e a .  

3.  An  in s t rumen t   a c c o r d i n g  t o   Claim  2  wherein  the  o p e r a t i v e  

edge  of  each  said  blade  is  p l a n a r .  



4.  An  ins t rument   according  to  Claim  2  wherein  the  o p e r a t i v e  

edge  of  each  said  blade  is  s e r r a t e d .  

5.  An  ins t rument   according  to  Claim  2  wherein  s a i d  

t h e r m o p l a s t i c   m a t e r i a l   is  s e l ec t ed   from  the  group  c o n s i s t i n g   o f  

high  and  low  dens i ty   p o l y e t h y l e n e ,   or  p o l y p r o p y l e n e ,   o r  

a c r y l o n i t r i l e - b u t a d i e n e - s t y r e n e   (A.B.S.  r e s i n ) ,   r u b b e r - m o d i f i e d  

p o l y s t y r e n e ,   c e l l u l o s e   a c e t a t e ,   or  c e l l u l o s e   a c e t a t e   b u t y r a t e .  

6.  An  i n s t rumen t   according  to  Claim  5  formed  of  a  moulded 

t h e r m o p l a s t i c   m a t e r i a l .  
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